Abstract
P cap is poorly understood, as is the interplay of different regulators that influence the 23 early-Off/late-Heterogeneous cap transcription pattern. Here, we demonstrate that 24 P cap contains a main SigB-dependent promoter. The SigB consensus motif overlaps 25 with a previously described inverted repeat that is crucial for cap expression. The 26 essentiality of the inverted repeat is derived from this region acting as a SigB binding 27 site rather than as an operator site for the proposed cap activators RbsR and MsaB. We show that heterogeneous CP synthesis is determined by the combination of SigB and oxygen availability (17) (18) (19) (20) (21) (22) (23) (24) . Interestingly, CP synthesis was commonly found to 82 be strictly growth phase-dependent and detectable only in the post-exponential 83 growth phase (17, 21, 22, 25, 26) . In addition, not all bacteria in a population are CP- grown bacteria (21, 22, 27, 28) . As only non-encapsulated cells are able to adhere to 86 endothelial cells (21), while CP protects bacterial cells from phagocytosis (29) (30) (31) , it is 87 likely that CP heterogeneity provides better adaptability of the population as a whole.
88
So far the underlying regulatory mechanisms of this particular expression pattern
89
(early-Off/late-Heterogeneous) are only partially understood.
5
In general, P cap activity correlates with CP synthesis, indicating that regulation occurs 91 predominantly at the transcriptional level (12, 22, (32) (33) (34) conditions, deletion of rbsR showed no effect on P cap activity ( Figure S1 ).
194
In the msa mutant, P cap promoter activity was lower than in the wild-type, supporting 195 the finding that MsaB/CspA contributes to cap activation ( Figure 3A expressed sigB from a constitutive promoter in a rsbUVWsigB mutant (const. sigB).
206
By this means, we also circumvented post-transcriptional regulation of SigB by the Sae and Rot, additional repressive factors are acting on the P cap upstream region.
229
We further analyzed whether the repressors also affect the activity of the weak SigA- 
493
For the generation of a cap mutant in USA300 JE2, pCG132 was transduced from 494 RN4220 pCG132 (33) into USA300 JE2 using phage Φ11. andpCG769.
515
RNA isolation. A day culture was inoculated from an overnight culture and grown to 516 an OD 600 of 0.3. The day culture was then used to inoculate a second day culture to 517 an OD 600 of 0.05, which was grown to an OD 600 of 0.3 and used again for sub- prime end of the native transcripts, a specific RNA 5' adapter (Table S3) was ligated 529 to the RNA. After phenol/chloroform extraction and ethanol precipitation, the RNA 530 was subjected to reverse transcription using oligonucleotide YFPCFPpolymorrev.
531
Nested PCR was performed using oligonucleotides Race2 and Racecapnestedrev
532
( Table S3 ). The PCR amplicon was cloned into pCRII-TOPO (Invitrogen) following 533 the manufacturer's instructions. Single clones were analyzed via PCR using primers was measured at 600 ± 9 nm, gpVenus was excited at 505 ± 9 nm and emission was 547 measured at 535 ± 20 nm, and gpCerulean was excited at 434 ± 9 nm and emission promoter fusion constructs are described in Figure 1B . The promoter activity of the 894 full-length P cap promoter fusion (pCG717) serves as reference and is marked in red.
895
Mean gpVenus intensity plus standard deviation of biological triplicates is shown over 896 time. normalized to gyrB. The genomic P cap variant is described in Figure 1C . Experiments
944
were performed in biological triplicates, error bars represent the standard deviation.
945
Statistical significance was determined by ordinary one-way ANOVA followed by SigB) was analyzed. This genomic P cap variant is described in Figure 1C .
955
Representative pictures of at least three independent cultures are shown. 
